A Silicon Strip Vertex Detector (SSVD) consisting of .36 independent silicon detector modules has been built for use in the Mark II detector at the SLAC Linear Collider (SLC). We discuss the performance of the individual mod&s and the stability and accuracy of their placement in the mechanical support. To gain operational experience at the SLC, we have assembled and placed inside the Mark ,11-a telescope made of three Silicon Detector Modules. We present results from the first data run of the SLC on the overall performance of the Telescope, including backgrounds, charged particle tracking and spatial resolution.
I. INTRODUCTION
To enhance the study of short lived particles produced in Z" decays, we have built a silicon strip vertex detector (SSVD) for the Mark II experiment at the SLAC Linear Collider (SLC) .
The SSVD is expected to be among the first high resolution sihcon vertex detector operating in a colliding beam * Work supported by Department of Energy, Contracts DE-AMOS-76SF00010, DE-ACOS-8JERdOl OS, and DE-AC03-76SF00515, and the National Science Foundation (John Hopkins).
experiment. An important feature of this device is the VLSI read-out. As we have described in previous publications""", the SSVD consists of three co-axial layers of silicon strip detector modules (SDM's) located outside the beam pipe at radii of 29 mm, 33 mm and 37 mm ( Figure 1 ). There are twelve SDM per layer. Their main component is a 300 pm thick silicon detector. Each silicon detector has 512 strips that run parallel to the beam direction and are wire-bonded to four custom VLSI chips (Microplex"').
The Microplex chips are epoxied onto a hybrid circuit which provides the control lines, a switchable capacitor bank for the power, and a differential amplifier and line driver for the analog output ( Figure 2 ). The expected impact parameter resolution 6b for the SSVD can be approximated a&l ug = dm where Ub is in pm and p is the track momentum in GeV/c. The hits from the Vertex Drift Chamber (VDC) and Central Drift Chamber (CDC)'41have been included in the tracking used to derive the above result. The first term comes fro_m the intrinsic resolution of the silicon detector (as measured in a test beam experiment"') and the second term is the multiple scattering contribution.
Presently the SSVD is installed in the Mark II detector at the SLC interaction point (IP). Data taking is scheduled .
to start in January 1990.
II. PERFORMANCE OF SILICON DETECTOR MODULES
We have assembled and tested more than 40 SDM's.
To estimate signal-to-noise ratios and gains of individual strips we have measured signals from 60 keV X-rays emitted by a 241Am source. For comparison, the most probable energy loss of minimum ionizing particles in our detectors at normal incidence is 85 keV. We define the signal-tonoise ratio (S/g,,ise ) as the total signal height divided by the r.m.s. noise on a single strip. The distribution of the average S/Unoise P er module is shown in Figure 3 . It has a mean value of 12.6 corresponding to 17.6 for the most 2 probable value of energy loss for a minimum ionizing particle at normal incidence. In Figure 3 the signal has been scaled to that of a minimum ionizing particle. Once a detector half was fully loaded and closed with the outer beryllium shell, the relative positions of the modules were remeasured using a collimated X-ray beam as described in a recent paper!'As a check of the stability of the measurements they were redone after two months time. In that interva1 the detector half was remounted on the dummy beam pipe in an attempt to simulate the transport and installation procedure. Figure 6 shows a histogram of the differences in the measurement of the position of the centers of the detectors after allowing for a global transformation of the half cylinder between measurements. Our goal was a stability of < 2-3 pm. All but two modules are within tolerance. A possible esplanation for those two is that there was some slippage of their respective cables in the cable clamp structure used to isolate cable motion from the modules. and the total fraction of bad channels is 1.3 %. We have -studied the stability and accuracy of the placement of the modules in the mechanical support. The strips are parallel to the holder axis to within 1 mr. The stability of the modules is typically better than 2-3 pm.
-To gain operational experience at the SLC, we have assembled and placed inside the Mark II a telescope made of three SDM's. Strip occupancies are less than 1 %. Charged -' particle tracking has been studied with the decay products of 2"s. We obtain a position resolution of UX~ = 4.2f0.6
Pm.
